dataset every week on average. A total integrated luminosity of 3.63 pb −1 was delivered to CMS by the end of August. These proceedings review physics results for integrated luminosities ranging from 60 nb −1 up to 1.7 pb −1 [3] , as presented at the ISMD conference.
Jets and QCD measurements
Four different jet algorithms have been developed and are being used. The baseline clustering algorithm for all of them uses the infrared-and collinear-safe anti-k T scheme [4] , with a size of 0.5. Calorimeter-based jets, or Calojets [5] , use only calorimeter towers, and typically have energy resolution σ p T /p T 25% at 30 GeV down to 5% at 1 TeV, in the central rapidity region. The corresponding transverse missing energy is referred to as CaloMET.
Track-corrected jets, or Jet-Plus-Track (JPT) [6] , are Calojets complemented with track information to improve the measurement. With 60% of the energy of a jet coming from charged particles, the gain in jet energy scale and resolution is important, particularly at low transverse momentum p T where the tracker resolution is much better: σ p T /p T 15% at 30 GeV, 10% at 100 GeV, joining up with Calojets at 1 TeV, in the central region. Outside the tracker acceptance (|η| > 2.5), they are identical to Calojets. The corresponding transverse missing energy is referred to as tcMET.
Particle Flow (PF) jets are derived from a more complete reconstruction of the events using a particle flow algorithm [7] , making use of both iterative tracking and calorimeter clustering using calibrated clusters. An additional gain in jet energy scale and resolution is obtained at low p T , with σ p T /p T 12% at 30 GeV; the resolution approaches that of JPT jets at 100 GeV, in the central region. The corresponding transverse missing energy is referred to as PFMET.
Track jets use only track information, and are described in more detail elsewhere [8] . The jet energy calibration is derived from Monte Carlo (MC) [5] . A first cross check with data indicates good agreement within the 10% (5%) uncertainties for Calo (JPT/PF) jets, with an additional uncertainty on the pseudo-rapidity dependence of 2%×|η|. Comparison between data and MC in the dijet asymmetry analysis [5] sets the uncertainty on the jet energy resolution at 10%. Missing transverse energy reconstruction and calibration are discussed in detail elsewhere [9] .
In all jet analyses, events are selected using minimum bias triggers (for the low luminosity data sample) and single-jet triggers, based on the selection of calorimeter trigger towers above thresholds of 6, 15, 30 or 50 GeV (uncorrected E T ). The threshold on the corrected p T necessary to have 100% efficient selection using the 15 GeV trigger depends on the reconstruction algorithm: 32, 38 and 56 GeV, respectively for Calo, JPT and PF jets. All three jet types described above are used for the inclusive jet cross section measurement [10] . In addition to commissioning these objects for other analyses, it is also important to demonstrate that the systematic uncertainties are well understood. The main systematics are shown in Fig. 1 as a function of p T for the PF jets. Similar uncertainties are obtained for JPT jets, but for Calojets, the impact of the absolute scale should be doubled (±10% as described above). The event selection rejects beam background by requiring at least one good vertex, and at least 25% good quality tracks. Data are corrected back to the hadron-level using the 'Ansatz method' developed at the Tevatron [11] . The correction factor is found to vary between 80 and 95% as p T increases.
NLO predictions are extracted using NLOJet++ and fastNLO [12] .
Nonperturbative corrections are derived by comparing Pythia and Herwig++ predictions, and correspond to a correction factor of 1.3 at 30 GeV, down to close to 1 above 100 GeV [10] for rapidity |y| < 0.5. The final spectra after selection of jets with p T > 50 GeV and for the six rapidity regions considered in this analysis are shown in Fig. 2 (left) , for JPT jets, with 60 nb −1 of integrated luminosity. Ratios between data and NLO predictions are shown for the three algorithms studied in Fig. 2 (right) for 0.5 < |y| < 1.0. Within the systematic uncertainties, all three algorithms are in good agreement with NLO predictions. Using similar data selection, the dijet mass spectrum is shown in Fig. 3 (left) for Calojets with a cone size of 0.7, for 120 nb
of integrated luminosity.
The agreement with Pythia simulation is very good, and preliminary limits on new phenomena models that are the world's best have been derived [13] .
Another important measurement concerns the 3-jet to 2-jet ratio [14] . The characteristic quantity is R 32 = dσ3/dH T dσ2/dH T , which has a plateau at high H T sensitive to α S . This ratio is shown as a function of H T in Fig. 3 (right) for 76 nb −1 of integrated luminosity. CMS results with p-p collisions at 7 TeV confirm pQCD predictions, with the available statistics and within systematic uncertainties. Matrix element and parton shower generators give a very good description of the data.
Leptons and EWK measurements
The main ingredients of measurements based on final states with high-p T leptons are identification of one or more isolated leptons, data-driven methods to extract the background shapes, and likelihood fits to extract the signal yields.
Electron identification is based on track-cluster association and cluster width variables, with cuts optimised for selection efficiency [15] . For measurements of the Z, a 95% (loose) efficient selection is used, while for W and tt, a 75% (tight) efficient selection is required. To identify muons, good consistency between inner tracker and muon chamber measurements is required [16] . Low p T resonances in µ + µ − are extremely well-resolved, in particular Υ 1s , Υ 2s and Υ 3s [17] . Events are selected using single lepton triggers, with thresholds of 15 (9) GeV for electrons (muons). These triggers are fully efficient for leptons with reconstructed p T > 20 GeV.
The shape of the multijet background is taken from data using a sample with inverted isolation; other EWK and signal shapes are taken from simulation. The W yield is extracted using a binned likelihood fit to the transverse mass distribution between the electron and the PFMET. The Z yield is obtained by simply counting the number of events remaining after the selection, as the background contribution is shown to be negligible.
The cross sections measured for W and Z production are shown in Fig. 4 for the electron and muon channels, along with the NNLO predictions. All measurements are compatible with the theory when considering the luminosity uncertainty of 11% (shown separately as the green error band). Transverse mass and dilepton invariant mass distributions, and other cross section measurements like the W + /W − ratio, are shown in more detail elsewhere [18] . The W charge asymmetry deserves more attention, however, as it is particularly relevant in p-p collisions. Measurement of the lepton asymmetry, defined as A(η) = dσ + /dη−dσ − /dη dσ + /dη+dσ − /dη , provides a handle on the quark content of the proton, and is sensitive to new physics [18] . This quantity is shown in Fig. 5 (left) as a function of lepton pseudorapidity, for both electron and muon channels. The standard model predicts a value A(η) 0.2 ± 0.04(P DF ). With 10 pb −1 , the measurement uncertainty is expected to be smaller than the theoretical one, and hence put constraints on PDF models.
First measurements of jet multiplicity in W events have also been performed [18] . This measurement is aimed at constraining pQCD predictions, but is also sensitive to new physics. PF jets are used with |η| < 2.5. The ratio of W events in each multiplicity bin
has been studied for jets with E T threshold of 15 and 30 GeV. The rate of jets in data is compared to different Pythia tunes at low p T , as shown in Fig. 5 (right) , and to two different generators, Pythia and Madgraph, at high p T . Even though they are not as efficiently reconstructed as electrons or muons, first taus from Z bosons are already available [19] . The efficiency of the PF-based tau identification algorithms used is currently extracted from MC with 60% efficiency for a visible p T > 50 GeV. The rate of fakes, which come mainly from multijet and W processes, has been measured in data in a sample of 8.4 nb −1 of integrated luminosity, and found to be around 1%. The visible mass in the decay channel Z → τ τ → µτ had , with p The last measurements covered in these proceedings concern the selection of tt events in the dilepton and lepton+jets channels [20] . These measurements demonstrate the excellent performance of the CMS detector, and of the reconstruction of leptons and jets. Also important is heavy-flavour tagging in the identification of signal events [21] . JPT jets are used in the dilepton channel, and Calojets in the lepton+jet channel, with p T > 30 GeV. A track-counting b-tag algorithm is used, with a b-tag efficiency of 81% and a mis-tag efficiency of 10% for charm and light jets. The number of b-tagged jets after the dilepton selection is shown in Fig. 6 (right) . For 0.84 pb −1 of integrated luminosity, the dilepton selection yields four candidates in the data for a relatively pure signal yield expected from MC. More information, and the measurement of the cross section which has been published since the ISMD conference, can be found at [20] .
Conclusion
With the currently available statistics, and within experimental uncertainties, CMS is already in a good position to confirm the standard model predictions for the first QCD and EWK measurements in p-p collisions at 7 TeV. Preliminary limits which are the world's best are extracted in some new physics models, the momentum reach has exceeded that of the Tevatron, and the top quark is measured for the first time in p-p collisions. Many more exciting results are expected in the coming months.
